Abstract. Fatigue property of FV520B-I can be affected by the changing of the loading frequency. However few theories about neither the experimental data correction nor the fatigue conversion model for FV520B-I has ever been proposed. Both ultrasonic experiment and conventional experiment are conducted out to obtain the fatigue data. An FV520B-I empirical fatigue life conversion model is established with a fitting algorithm based on the experimental data. Also the fatigue strength correction coefficients of FV520B-I are obtained and a new material frequency correction factor is introduced to modify the coefficients. The FV520B-I fatigue conversion models are established with comprehensive use of the correction factor. This investigation for FV520B-I is novel and has an important significance in the remanufacturing engineering for FV520B-I.
Introduction
High strength metal FV520B-I has numerous good mechanical properties including high strength, high corrosion resistance, high abrasive resistance and good welding characteristics [1] [2] . A clear understanding of the fatigue property of FV520B-I in actual engineering has an important significance for the remanufacturing engineering of FV520B-I. The fatigue property will be affected by the loading frequency significantly [3] .
Quite a few theories have been proposed based on the investigation of the influence of ultrahigh loading frequency on the fatigue property of FV520B-I. The mechanism of the influence of ultrahigh loading frequency on the FV520B-I fatigue property (including fatigue life and fatigue strength) has not been studied in detail. Neither the fatigue conversion models for FV520B-I nor the relevant correction coefficients have been proposed. Main works in this paper focus on the determination of the correction coefficients and the establishments of the fatigue conversion models (including fatigue life conversion model and fatigue strength conversion model)for FV520B-I. More than that, a new material frequency correction factor for FV520B-I is introduced into the establishment of the fatigue strength model for FV520B-I.A clear understanding of the fatigue data conversion is helpful to improve the applicability of ultrasonic experimental data in low loading frequency engineering conditions, so the accuracy of actual fatigue life prediction can be guaranteed and the remanufacturing engineering for FV520B-I can be conducted out reasonably.
Ultrasonic and Conventional Experiments The Experiment and Specimen
The ultrasonic fatigue experiment is carried out in USF-2000 ultrasonic fatigue test system with an operating frequency of 20 kHz, and the conventional fatigue experiment is carried out in PLG-100 with an operating frequency of 140Hz.The experiments are generally carried out under room temperature (20℃) and the mean stress was zero which presentedthat the stress ratio r= -1, the stress amplitude interval is 25MPa. Standard fatigue test specimen must be used in two experiments, the geometrical shape of the specimen used in the test are shown in Figure 1 
Results and Observations
The experimental data obtained from the two experiments used for the model fitting and model parameters estimation are shown in Figure 2 . The observations can be captured as shown in Figure 3 (a) to (b) the differences in Figure 3 mean that the factors resulted in the failure are different and this is caused by the effect of loading frequency on the fatigue property of FV520B-I [4] [5] [6] [7] [8] . 
The Influence of Loading Frequency on FV520B-I Fatigue Property
The Fatigue Life Conversion Model for FV520B-I Basquin formula's applicability and accuracy in the fatigue analysis are widely accepted and it has been widely used to describe the relation between fatigue strength and fatigue life [9] [10] . In the Basquin formula at different loading frequencies, these four parameters ( ′ , b H , ′ , b L ) are related to the material FV520B-I and no common values can be used directly, so it is necessary to determine the unknown parameters based on the experimental data. By using of the experiment data, the model parameters are estimated, so the empirical Basquin formulas for FV520B-I with 20 KHz and 140 Hz can be written as: ) and model parameters ( 0 , and ) into Eq. (2). Figure 5 shows the distribution of the theoretical fatigue life calculated by Eq. (2) and the experimental data.
The maximum error is 25% and the minimum is 2.49%. The errors between the results from the experimental data and the converted data are in reasonable range and it proves the accuracy of the experimental data. Thus, the fatigue life conversion model (Eq. (2)) for FV520B-I is established.
The Fatigue Strength Conversion Model for FV520B-I
According to Eq. (1), it can be deduced as Eq. (3) when the fatigue life data obtained from ultrasonic experiment ( ) and conventional experiment ( ) are equal or similar, ≈ .
The difference value of fatigue strength index ∆b(∆b = 0.0059) is a constant close to 0 which means that (2 ) ∆ ≈ 1, so the relationship between fatigue strength correction factor σ ac and correction factor constant σ 0 should be: σ ac ≈ σ 0 . By substituting the experimental data (N fL and N fH ) into the Eq. (3), the fatigue strength correction factor σ ac could be calculated and the results are shown in Table 1 . But the estimation data in Table 4 indicate that the two factors (σ ac ≈ 0.893 and σ 0 = 0.812) don't follow the relation as talked above. At this time, a material frequency correction factor f σ related to FV520B-I must be introduced into Eq. (3) to modify the relationship between σ ac and σ 0 . The material frequency correction factor f σ is related to metal FV520B-I, and different metals should have their own factor value, so this factor is necessary that can't be neglected in the process of fatigue strength conversion. Here the material frequency correction factor = 1.1, so can be converted to , and they follow the relationship as:
The distributions of the converted fatigue strength and experimental data are shown in Figure 6 . The maximum error is 7.3% and the minimum is 1.10%. The errors between the converted fatigue strength and conventional strength are all in acceptable and reasonable range. Most of the converted results are smaller than the experimental data, which means that the converted results are suitable and safe for the actual working condition. Second, a new material frequency correction factor f σ (f σ = 1.1) related to FV520B-I is introduced into the fatigue strength conversion.
Third, the fatigue strength conversion model is established, fatigue strength under different loading frequencies will follow the relationship that σ aL = σ ac • σ aH = σ aH • σ 0 • f σ .
